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Background: We previously showed that exposure of bone marrow stem cells (BMSCs) to hypoxia/anoxia increases mRNA expression of several 
cytokines and growth factors in the medium in which the BMSCs are cultured. In a preliminary study, we also showed that intravenous administration 
of the BMSC-hypoxia-conditioned medium (BMSC-hcm) alone (without BMSCs) can improve LV function in dogs with heart failure (HF). This study 
examined protein levels of stromal cell-derived factor-1 (SDF-1),granulocyte colony-stimulating factor (G-CSF), hepatocyte growth factor (HGF), 
vascular endothelial growth factor (VEGF) and fibroblast growth factor (FGF) in BMSC-hcm.
Methods: BMSCs were obtained from dogs and cultured using Iscoves modified Dulbecco medium. Cultured BMSCs were exposed to anoxia (95% 
nitrogen and 5% carbon dioxide) in an incubator for 72 hours or to normoxia (95% room air and 5% carbon dioxide). Protein level of SDF-1, G-CSF, 
HGF, VEGF and FGF were measured in the medium only of BMSCs exposed to normoxia (BMSC-nm) and BMSC-hcm by enzyme-linked immunosorbent 
assay (ELISA).
Results: Protein level of SDF-1, VEGF, FGF, G-CSF and HGF increased in BMSC-hcm compared to BMSC-nm (Table).
Conclusions: Exposure of BMSCs to hypoxia/anoxia can markedly increase protein levels of SDF-1, G-CSF, HGF, VEGF and FGF in the medium. These 
observations support the concept of using BMSC-hcm alone (without BMSCs) as a possible therapeutic for the treatment of myocardial infarction 
and/or HF.
Protein expression in pg/ml
BMSC-nm BMSC-cm
SDF-1 280 529
VEGF Undetectable 4964
FGF 342 2196
G-CSF 343 2497
HGF 548 9574
